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XAI on Graph Neural Networks

• Many important real-world data sets are graphs or networks

• Graph Neural Networks lack transparency in their decision-making

• Nonetheless, they are a promising candidate for producing reach explanations
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Perturbation-based Explainer Methods

• GNNExplainer1

• CF-GNNExplainer2

• ZORRO3

• PGExplainer4

1Ying,  Rex,  et  al.  ”Gnnexplainer:  Generating  explanations  for  graph  neural  net-works.” Advances in neural information processing systems 32 (2019): 9240
2Lucic, Ana, et al. ”CF-GNNExplainer: Counterfactual Explanations for GraphNeural Networks.”
3Funke, Thorben, Megha Khosla, and Avishek Anand. ”Hard Masking for Explain-ing Graph Neural Networks.” (2020)
4. D. Luo, W. Cheng, D. Xu, W. Yu, B. Zong, H. Chen, and X. Zhang, “Parameterizedexplainer for graph neural network,” in Advances in neural information processingsystems, 2020.
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The current methods and data used to evaluate GNN  explanations lack maturity. We explore these 

existing approaches and identify common pitfalls in three main areas:

• (1) Synthetic data generation process

• (2) Evaluation metrics

• (3) Final presentation of the explanation

Demystifying GNN Explanations
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(1) Synthetic data generation process

• Synthetic data sets with intuitive motifs are used for explanation evaluation
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BA Shapes

Tree Cycles
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(1) Synthetic data generation process
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Entropy comparison of different motifs for shoulder node

Remedy: Motif Search
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(2) Evaluation metrics

• Differing Accuracy definitions

• ROC AUC overly optimistic for imbalanced data set

• Threshold-dependent metrics should be included

Comparison of ROC AUC, PR AUC and Recall scores

PR AUC/Recall are more insightful
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(3) Final presentation of the explanation

Label flip for different node classes: Shoulder nodes (left) and top nodes (right) 

• Label flips indicate lacking fidelity of explanations
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(3) Final presentation of the explanation

• Choice of threshold is non-trivial

• Trade-off between compactness and completeness of explainer subgraph

Recall for different thresholds

Grid-search to find optimal threshold

Accuracy Accuracy
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